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a  b  s  t  r  a  c  t
A  72-year-old  woman  was  admitted  to a local  hospital  due  to repeated  chest  pain  in  December  2011.
On  admission,  blood  tests  showed  elevation  of  cardiac  enzyme  and  B-type  natriuretic  peptide  levels.
Electrocardiography  showed  ST-segment  elevation  in  almost  all leads.  Echocardiography  showed  akinesis
in left  ventricular  (LV)  apex,  and  hyperkinesis  in basal  LV.
Urgent  cardiac  catheterization  was performed.  Coronary  angiography  showed  no signiﬁcant  organic
stenosis  and  the  acetylcholine  provocation  test  did  not  evoke  coronary  spasm.  The left  ventriculog-
raphy  revealed  marked  akinesis  of the  apical  ballooning  with  hyperkinesis  of  the  basal  LV  segments,
suggesting  takotsubo  cardiomyopathy.  Following  the  diagnosis,  she  started  treatment  for  LV  dysfunction
with standard  pharmacotherapy  including  beta  blocker,  aldosterone  receptor  blocker,  and  angiotensin-
converting  enzyme  inhibitor.  Even  after  3 months,  echocardiography  demonstrated  that  LV  wall  motion
was  not  recovered,  and  her symptoms  of heart  failure  were  not  improved.  Based  on  these  ﬁndings,  we  con-
sidered  that  surgical  LV  plasty  was  necessary  for the treatment  of  cardiac  dysfunction  in  this  patient.  She
underwent  surgical  operation  (aneurysma  resection  and  LV  volume  reduction)  in April  2011.  Pathologi-
cal  examination  of  the excised  myocardial  tissue  from  the  aneurysm  revealed  damaged  cardiomyocytes
replaced  with  interstitial  ﬁbrosis  and adipose  tissue.  After  surgery,  her LV systolic  function  and  clinical
symptoms  dramatically  improved.
<Learning  objective:  Generally,  patients  with  takotsubo  cardiomyopathy  have  a favorable  prognosis
because  the  wall  motion  abnormality  returns  to  normal  without  severe  complications.  There  are  only  a
few cases  where  surgical  interventions  were  applied  for takotsubo  cardiomyopathy.  This is  an  interesting
case  suffered  from  persistent  severe  heart  failure  and  underwent  surgical  LV  plasty  for the  LV  aneurysm.
After  surgery,  her LV  systolic  function  and  clinical  symptoms  dramatically  improved.  Pathological  ﬁndings
of the  resected  LV  tissue  showed  that  ﬁbrosis  and  adipose  tissue  replaced  myocardial  ﬁbers.>
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Takotsubo cardiomyopathy is known as an infrequent heart
yndrome involving transient left ventricular (LV) dysfunction
ith clinical symptoms and signs similar to acute coronary syn-
rome. It is often triggered by emotional or physical stress and
ssociated with sympathetic stimulation mediated by excessive
lasma catecholamine levels [1–5]. Generally, patients with takot-
ubo cardiomyopathy have a favorable prognosis because the wall
otion abnormality returns to normal within several days to weeks
ithout severe complications [6]. Here we describe how LV plasty
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improved cardiac function in a case of takotsubo cardiomyopathy
with persistent aneurysm.
Case report
A 72-year-old woman with a history of hypertension and dys-
lipidemia was admitted to a local hospital due to repeated chest
pain in December 2011. She had been stressed for a week prior to
admission and could not sleep well. There was no family history
of heart disease or sudden cardiac death. On admission, her blood
pressure was  154/82 mmHg and her pulse rate was 95 beats/min.
Her body temperature was 35.6 ◦C and her consciousness was  clear.
The laboratory data on admission are shown in Table 1.
Troponin-I and creatine kinase MB  isoform levels peaked at
4.67 ng/ml and 11.0 IU/l, respectively. B-type natriuretic peptide
vier Ltd. All rights reserved.
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Table 1
Laboratory data.
Laboratory data on admission
White blood cell count 6.7 × 103/l
Red blood cell count 4.21 × 106/l
Hemoglobin 13.8 g/dl
Hematocrit 39.9%
Platelet count 176 × 103/l
Urea nitrogen 16 mg/dl
Creatinine 0.57 mg/dl
Sodium 144 mequiv./l
Potassium 4.2 mequiv./l
Creatine kinase 302 U/l
Creatine kinase-myoglobin 11 U/l
Aspartate aminotransferase 52 U/l
Alanine aminotransferase 23 U/l
C-reactive protein 0.4 mg/dl
B  type natriuretic peptide 591 pg/ml
Norepinephrine 1004 pg/ml
Epinephrine 18 pg/ml
Dopamine 24 pg/ml
Blood gas analysis under oxygen with nasal airway 4 l/min
pH  7.47
PaO2 103 mmHg
PaCO 33.7 mmHg
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HCO3 24.2 mM/l
BNP) level was elevated to 591 pg/ml. Serum electrolytes, plasma
orepinephrine, and epinephrine levels were within normal range
Table 1). Electrocardiography showed ST-segment elevation in
eads I, II, III, aVF, and V1-6 (Fig. 1). Transthoracic echocardiog-
aphy showed apical ballooning with akinesis of LV apex, basal
yperkinesis, and a small amount of pericardial effusion (Fig. 2).
V end-diastolic volume was 102 ml  and LV ejection fraction
as 40%.
For the differential diagnosis, we urgently performed coro-
ary angiography and a provocative test for coronary arterial
pasm with acetylcholine. These results showed no organic coro-
ary stenosis or coronary vasospasm. Left ventriculography then
evealed marked akinesis of the apical LV with hyperkinesis
f the basal segments, suggesting takotsubo cardiomyopathy
Fig. 3). She started treatment for LV dysfunction by standard
Fig. 1. The 12 leads of electrocaFig. 2. Transthoracic echocardiogram (four-chamber apical view in systole).
pharmacotherapy including a beta blocker, an aldosterone receptor
blocker, and an angiotensin-converting enzyme inhibitor. Despite
the passing of 3 months, her symptoms of heart failure were
not improved, and echocardiography demonstrated that abnormal
LV wall motion remained. We  evaluated myocardial viability by
thallium-201 and I-123 -methyl-iodophenyl-pentadecanoic acid
cardiac scintigraphy. These results showed a large perfusion defect,
indicating no viability in the LV apex matched the aneurysm for-
mation. After 6 months of the initial onset, chronic heart failure
was gradually getting worse. Based on these ﬁndings, we consid-
ered that surgical LV plasty (aneurysm resection and LV volume
reduction) was necessary for the treatment of cardiac dysfunction
in this patient. She underwent surgical operation in April 2011.
Pathological ﬁndings showed damaged myocardial muscle ﬁbers,
and replaced interstitial ﬁbrosis and adipose tissue (Fig. 4).
Postoperative left ventriculography showed no apical aneurysm
(Fig. 5) and LV systolic function was  improved (LV ejection frac-
tion increased to 51.1%). BNP levels were dramatically decreased
(52 pg/ml) and her clinical symptoms were also improved after
surgery.
rdiography on admission.
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Several pathophysiological mechanisms such as multivessel
oronary vasospasm, abnormal coronary microvascular func-
ion, and catecholamine-mediated cardiotoxicity [7,8] have been
roposed to explain the causes of takotsubo cardiomyopathy. How-
ver, the precise etiology and pathophysiology of this unique
yndrome remain unknown [9]. Generally, it is known that the LV
unction in takotsubo cardiomyopathy recovers rapidly within sev-
ral days to weeks [10–12]. In this case, apical ballooning of the LV
nd decompensated heart failure persisted for a long time. As far as
e know, there are only a few cases where surgical interventions
Fig. 4. HistopatholoFig. 5. Postoperative left ventriculography performed in the right anterior oblique
ﬂuoroscopic view.
were applied for takotsubo cardiomyopathy [13]. Here, we con-
sidered that surgical LV plasty was  necessary for the treatment of
cardiac dysfunction. The patient recovered from heart failure symp-
toms and had an improved LV function, which were demonstrated
by left ventriculography, echocardiography, and BNP[0] after surgi-
cal therapy. We  considered that surgical LV plasty was necessary to
restore the dilated, distorted LV cavity for the treatment of cardiac
dysfunction [14].
Histopathological ﬁndings showed that ﬁbrosis and adipose
tissue replaced myocardial ﬁbers. Yoshida et al. reported that
endomyocardial biopsy shows “inﬁltration of mononuclear lym-
phocytes and macrophages with or without contraction band
gic ﬁndings.
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ecrosis or interstitial ﬁbrosis” in these patients [15], but did not
eport evidence of viral or bacterial myocarditis on biopsies or
n serological studies. Akashi et al. reported interstitial inﬁltrates
onsisting primarily of mononuclear lymphocytes, leukocytes, and
acrophages; myocardial ﬁbrosis, and contraction bands with or
ithout overt myocyte necrosis [16]. The inﬂammatory changes
nd contraction bands distinguish takotsubo cardiomyopathy from
oagulation necrosis, as seen in myocardial infarction resulting
rom coronary artery occlusion [17,18].
In the present case, there was no inﬁltration of inﬂammatory
ells in the interstitium. The pathological diagnosis of this case
as similar to ischemic change. These ﬁndings could support the
heory of coronary microcirculation. Here, LV plasty improved car-
iac function in a valuable case of takotsubo cardiomyopathy with
ersistent aneurysm after LV plasty.
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